I. INTRODUCTION
Paddy rice is one of the main food resources in the world.
China is the largest rice production country. In 2011, rice planting area is 3.0057×107 ha, occupying nearly 25% of the total cultivated area in China. Information on rice phenology is essential for evaluating crop yield, supporting decisions about water supply, and crop classification [1, 2] .
Climate effect on rice involves food safety problems.
Especially, agrometeorological critical temperature has close relation with crop growth and production. This temperature index has universal meaning indicating start, transition, or end of some phenology phenomena and farming activities [3] . There are more studies about critical temperature. Guo et al. reported that in Jiangxi province the beginning dates of 10 o C were positively correlated with the vegetative stages for double-season early rice, but uncorrelated in reproductive stages [4] . Wang et al. found that the beginning dates of critical temperature had advancing tendency, while the end dates tended to delay in the southern margin of Qaidam Basin [5] .
Obviously, ongoing warming trend has had measurable impacts on the development and production of field crops, but the size and extent of the impacts have differed spatially and temporally [6] .
Recently, there is a growing concern on the effect of warming on the phenology of cultivated crops due to its potential impact on crop yield and farming practices [7] . The majority of previous studies showed that increase in
International Conference on Remote Sensing, Environment and Transportation Engineering (RSETE 2013) temperature shortened crop growing period, leading to reduced crop productivity [5, 6] . In Germany, a shift in phenology of fruit trees and field crops due to increased temperature from 1961 to 2000 has been observed [7] . Shimono reported brief episodes of low temperature can greatly reduce seed set, thereby reduce rice yield, if they coincide with a brief critical period of only a few days during the booting stage [8] . Zhang et al. showed an average shortening of rice growth duration of 4.1-4.4 days for each additional increase in temperature over the full growth cycle [9] .
Such diagnostic studies can be very helpful in improving models, and, consequently, have important implications for making appropriate adaptation measures and targeting future directions for crop breeding [6] . Responses of rice phenology to critical temperature on a country scale were more meaningful for evaluation of agriculture response to climate changes. Data from sparse meteorological stations were interpolated using ordinary kriging method to illustrate spatial distribution of rice phenology and to assess effect of critical temperature.
Spatial analysis was performed using ArcGIS (ESRI Inc., v 9.3, Redlands, CA, USA). To examine their relationships, correlation analyses between phenology and temperature maps were also conducted.
III. RESULTS

A. Statistical Analyisis
The statistical parameters of the dates of rice phenology and critical temperature are listed in Table I And the days with temperature above 10 o C are evaluated as the growth stages for rice. Meanwhile, 20 o C is the safety temperature index for rice heading and flowering [3] . Fig. 1 a) . In the south regions with lower latitude, Similarly, the beginning dates of 20 o C had obvious latitude gradient (Fig. 1 b) . There were time span between the dates of critical temperature and rice phenology. Pritchard and Amthor once noted that the expected temperature increase will not be geographically and seasonally uniform around the world [10] . critical temperature was reached, rice seeds would be sowed as soon as possible. And in hilly region, rice had short growth length, in order to avoid cold hazards in rice growth. Early ripening varieties were chosen to be planted here. In future, we will further our researches by analyzing long time-series of rice phenology and critical temperature data, in order to stabilize our research results and prove rice growth spatial and temporal variability according to temperature changes.
